Fluorescent intensity of a novel NADPH-binding protein of Vibrio vulnificus can be improved by directed evolution.
Blue fluorescent protein, BfgV, found from Vibrio vulnificus CKM-1, fluoresces through augmenting the intrinsic fluorescence of bound NADPH. Random mutagenesis and DNA shuffling were applied to increase the fluorescent intensity of BfgV. The wild type bfgV gene was subjected to four cycles of mutagenesis processes. A prominent D7 mutant protein had fluorescent intensity four times larger than wild type BfgV. The emission wavelength of this mutant protein appeared at 440 nm, which was 16 nm shorter than that of BfgV. There were eight amino acid substitutions in D7. As these substitutions were assigned to the modeled 3D structure of BfgV, three of them, V83M, G176S, and E179K, were shown to be located around NADPH-binding site. Time course analysis indicated the synthesis of D7 protein and fluorescent expression in Escherichia coli transformants were synchronic. This property was different from that of wild type GFP.